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COMPLETE SPECIFICATION 



Method and device for Cohering Together Thermoplastic 
Coated Stator Windings of a Stator Coil of a Stator for 
an Electric Motor 



We, Maschinenfabrik Spandau Geh & 
Co. K. G., of Am Oberhafen .12—414, Berlin 
20, Germany, a German Company, do hereby 
declare the invention, for which -we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

The present invention relates to a method 
for cohering together thermoplastic coated sta- 
tor windings of a stator coil of a stator for 
an electric motor and a press for use in carry- 
ing out the method. 

In order to secure optimum dielectric pro- 
perties and to increase the mechanical strength 
of electrical conductors in motors and genera- 
tors, the coils have hitherto been impregnated, 
for example by a dipping method or else under 
vacuum with impregnating varnishes contain- 
ing solvent, or by a so-called "dripping" meth- 
od employing impregnating varnishes or enam- 
els, or resins free of solvent. 

All these known methods have the disadvan- 
tage that the stators inclusive of their coils, 
must foe prepared for the impregnating pro- 
cess. The cavities within the coils and the 
joints between individual enamelled wires, as 
well as between the coil system, insulating sys- 
tem and iron cores, are filled by additional 
injection of impregnating enamels or resins. 
These methods are onerous as a rule and pos- 
sess definite disadvantages. 

If impregnating enamels are employed, 
elimination of the solvent occurs during the 
first third of the setting period, drying occur- 
ring during the second third, and curing occur- 
ring in the (final third. The operation as a 
whole may require between 2 and € hours. 

A hardener is added in the case of dripping 
or dipping resins, determining the period of 
liquids. 

The mixture of resin and hardener applied 
to the coil by a dipping or immersion method 

[Price 5s. 0d.] 



is cured more or less rapidly under heat. The 
period of reaction is determined by the tem- 
perature. 

All these known methods require substantial 
plants, occasionally even such as are of explo- 
sion-proof structure. Special protective 
measures are necessary in view of the physiolo- 
gical properties of the enamels or (resins in 
question, which are not always harmless. 

The invention has as its object to eliminate 
or reduce the disadvantages of the known 
methods described briefly in the foregoing. It 
makes use of the fact that conductors embedded 
in thermoplastic sheathing are often employed 
nowadays for the coils of electric motors. 

The invention provides a method of coher- 
ing together thermoplastic coated stator wind- 
ings of a stator coil of a stator for an electric 
motor wherein the coil is compressed by apply- 
ing pressure axially and radially to the coil 
and the coil is heated by passing an electric 
current through the windings. 

The electric current may be passed through 
the windings of the coil when fully compressed 
or alternatively the electric current may be 
passed through the windings while the coil is 
being compressed. 

The interstices between the windings are re- 
duced in volume by the compression and the 
heating causes the thermoplastic coating to 
flow and penetrate the interstices. Thus a com- 
pact joint is established between the individual 
windings. 

'Preferably the magnitude of the electric cur- 
rent is such that the temperature of the coil 
rises to 200°iC. The heating period and the 
corresponding current depend on the size of 
the stator. Generally the heating period is 
between 8 and 12 minutes in stators of up 
to IkvA, and to between DL2 and 25 minutes 
in stators of 1 to approximately 5 kvA. 

Apart from better dielectric properties, sta- 
tors treated by the method of the invention 
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also possess the advantage that uniform and 
regular stator coils are assured. The dielectric 
resistances between adjacent windings, as well 
as (when the stator coil is actually in an elec- 
5 trie motor), between the windings and the ar- 
mature, are considerably higher than in the 
existing structures. Considerably higher ther- 
mal stability as a result of the pressure used 
during the cohering of the windings, may be 
10 obtained by appropriate selection of the ther- 
moplastic coating. 

The invention also provides a press for use 
in carrying out a method according to the in- 
vention comprising a moulding section having 
15 a recess adapted to receive a part of a stator 
coil of a stator for an electric motor, an expan- 
sible radial thrust device adapted to act on 
the coil when positioned on the moulding sec- 
tion; and a press head section having a recess 
20 adapted to receive a further part of the stator 
coil when the coil is positioned on the mould- 
ing section; and wherein the press head section 
incorporates a central opening and a pressure 
mechanism adapted to exert pressure on the 
25 radical thrust device and the press head 
section; and the radial thrust device incor- 
porates a spreader mandrel adapted to tra- 
verse the central opening of the press head 
section. 

30 The expansible radial thrust device serves 
the purpose of producing a radial pressure on 
the stator coil. 

Preferably the expansible radial thrust de- 
vice comprises: a hollow cylinder provided 
35 with peripheral axial slots; thrust blades or 
the like projecting from the moulding section 
and radially displaceable in the peripheral 
slots; and a spreader mandrel having a conical 
portion adapted to outwardly displace the 
40 thrust blades. 

The hollow cylinder may be integral with 
the moulding section. 

The moulding section and the press head 
section may each have a centering rim adapted 
45 to engage in centering steps of the stator when 
the press is closed. 

A control device may be incorporated in the 
press to ensure that the current is applied at 
the correct time only, for example upon ter- 
50 mination of the compressing or during the 
compressing if the heating is to be carried out 
simultaneously with the compressing, or at the 
beginning of the compressing. 

The control device may be a terminal switch 
55 (known per se) operable by the spreader man- 
drel under full pressure application. This en- 
ables the electric current to be passed through 
the windings at the required time and simulta- 
neously provides a safety measure against elec- 
60 trie shocks. In further development of the in- 
vention, the surfaces of the moulding section 
and of the press head section which come into 
contact with the stator coil are sheathed with 
a dielectric thermal insulation material pre- 
65 ferably of a thickness of approximately 11 mm. 



The moulding section and the press head 
section may be matched to the shape of a bear- 
ing end plate of an electric motor. 

The invention will now be described with 
reference to the accompanying drawings, which 70 
exemplifies the invention. 

A press according to the invention is illus- 
trated, in partially sectioned appearance in the 
drawing. 

The press comprises a moulding section 1 75 
of shell-like shape, an expansible radial thrust 
device 2, a press head section 3 of shell-like 
shape and a pressure mechanism 4 for applica- 
tion of a pressure on the expansible radial 
thrust device 2 and the press head section 3. 80 
The aggregate as a whole is held in an U- 
shaped bracket or clamp 5, whereof the lower 
limb portion 6 carries the moulding section 
1 releasably fastened by bolts 7, and the pres- 
sure mechanism 4 for application of a pressure 85 
being swivellably arranged on its upper limb 
portion 8. 

The radial thrust device 2 comprises a hol- 
low cylinder 9 which projects upwards from 
and is integral with the moulding section 1 90 
and is provided with axial peripheral slots 10 
in which thrust blades ild are radially displace- 
able, and tensioning or spreader mandrel 12 
with a conical part 13 for radial displacement 
outwards of the thrust blades Oil. The mandrel 95 
12 is spring-loaded by a spring 14, for return- 
ing it to its upper initial position after pressure 
ceases to be applied. 

The pressure mechanism 4 comprises a 
thrust rod il6 axially displaceable by means 100 
of a lever .15, for application of pressure on 
the spreader mandrel :12, and for application 
of pressure on the press head section 3 through 
an elongate terminal thrust element or pad d7. 

The press head section 3 is provided with 105 
a slot, so that the press head section 3 may 
be threaded over the thrust pad -17 on being 
installed and removed. For installation, the 
press head section 3 is positioned in such man- 
ner that its slot is aligned precisely with the HO 
thrust pad 17, so that the latter may enter 
the slot formed in the press head section 3. * 
Either the press head section 3 or the spreader 
mandrel 12 may then be turned through 90° 
around the axis of the spreader mandrel, so 115 
that the thrust pad 17 bears externally on the 
press head section 3. .The press head section 
3 may be removed in reverse order. 

In use, according to the method of the in- 
vention, a stator .18 having a coil with thermo- 120 
plastic coated stator windings and a laminated 
core is placed on the moulding section 1. To 
this end, its central opening must be placed 
over the spreader mandrel 12 and the hollow 
cylinder 9 of the radial thrust device 2. The 125 
press head section 3 is then applied in the 
manner specified above. The pressure mecha- 
nism 4 which had been swung towards the left 
beforehand, is then placed in the position illus- 
trated. By exerting pressure downwards man- 130 
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ually on the lever 15, a pressure is then applied 
through the thrust rod 16 on the thrust pad 
17 and thus on the spreader mandrel 12 and 
the press head section 3, both the latter being 
5 moved downwards thereby. The part 13 of the 
spreader mandrel 112 at the same time causes 
outward displacement of the thrust blades 1*1 
which exert a pressure directed outward ra- 
dially on the windings in the grooves. The 

10 press head section moreover presses the coil 
19 against the moulding section il .until the 
centering rims 20 and 21 of the moulding sec- 
tion 1 and of the press head section 3 engage 
in the centering steps of the stator 18. The 

15 stator coil is compressed radially as well as 
axially in this manner. This compressed stator 
coil is connected to the supply grid through 
terminal board connections, so that the stator 
coil is heated. The thermoplastic sheathing 

20 over the base varnish becomes plastic and be- 
gins to run. Its softening ensures a compact 
joint between the individual turns, as well as 
with the insulating material employed, which 
in its turn is bonded to the laminated core and 

25 the thermoplastic material. 

In order to vertify that the press is closed 
properly prior to the heating action, a tenninal 
switch .22 known per se is arranged under the 
spreader mandrel .12 in such manner that this 

30 switch is operated upon application of full 
pressure by the press head section 3 and by 
the thrust blades il'l, the said mandrel 12 ac- 
tuating the said switch to apply the current. 
•Faulty insulation, faulty material, badly sol- 

35 dered or welded joints, are easily detected dur- 
ing the setting operation, since the latter is 
preferably performed with current densities of 
between 12 and 18 amps per mm 2 of conduc- 
tor cross-section. fSuch faults as may be detect- 

40 ed, may still be rectified partially. 

The advantages accruing from the use as de- 
scribed above, of the press shown in the draw- 
ing are: the elimination of additional impreg- 
nating substances, satisfactory power exploita- 

45 tion, stator coils true to size and shape, since 
the moulding section and press head section 
are matched to the coils and are so arranged 
that the coil is compressed radially and axially 
by approximately 3 to 6 mms, elimination of 

50 specially protected spaces, low investment in 
machinery and plant, no special safety 
measures, elimination of special stator coil 
"bandages", reduction of the scrap quotient, 
a saving on labour and working space since 

55 the press is small and greater numbers of such 
presses may be housed within a small space. 
A single worker may thus operate ten presses 
for example, their production rate amounting 
to 320 stators daily, which would correspond 

60 to a monthly output of approximately 6400 
stators. 

The invention is not limited to the form 
of embodiment described and illustrated by 
way of example. The hollow cylinder 9 may 
65 thus alternatively be releasably connected to 



the moulding section il . The press may more- 
over be positioned horizontally, if a bracket 
or the like is provided to secure the stator in 
the horizontal sense. The moulding section 1 
and the press head section 3 may both be dis- 70 
placed relative .to each other. Finally, the heat- 
ing action may be applied during or at the 
same time as the pressing action, instead of 
upon termination of the pressing action. 

WHAT WE CLAIM IS: — 75 
II. A method of cohering together thermo- 
plastic coated stator windings of a stator coil 
of a stator for an electric motor wherein the 
coil is compressed by applying pressure axially 
and radially to the coil and the coil is heated go 
by passing an electric current through the 
windings. 

2. A method as claimed in Claim 1, wherein 
the electric current is passed through the wind- 
ings of the coil when fully compressed. 85 

3. A method as claimed, in either of claims 
1 and 2 wherein the electric current is passed 
through the windings while the coil is being 
compressed. 

4. A method as claimed in any one of claims qq 
1 to 3 wherein the magnitude of the electric 
current is such that the temperature of the coil 
rises to 200°C. 

-5. A method as claimed in any one of claims 
1 to 4 wherein the electric current density is 95 
between 12 and 18 amps per mm 2 of conduc- 
tor cross-section. 

6. A press for use in carrying out a method 
as claimed in Claim 1, comprising a moulding 
section having a recess adapted to receive a 100 
part of a stator coil of a stator for an electric 
motor; an expansible radial thrust device 
adapted to act on the coil when positioned in 

the moulding section; and a press head section 
having a recess adapted to receive a further 105 
part of the stator coil when the coil is posi- 
tioned in the moulding section; and wherein 
the press head section incorporates a central 
opening and a pressure mechanism adapted to 
exert pressure on the radial thrust device and no 
the press head! section; and the radial thrust 
device incorporates a spreader mandrel 
adapted to traverse the central opening of the 
press head section. 

7. A press as claimed in claim 6, wherein H5 
the expansible radial thrust device comprises 

a hollow cylinder provided with peripheral 
axial slots; and thrust blades or the like pro- 
jecting from the moulding section and radially 
displaceable in the peripheral slots; and where- 120 
in and the spreader mandrel has a conical por- 
tion adapted to outwardly displace the thrust 
blades. 

$. A press as claimed in either of Claim 
7, wherein the hollow cylinder is integral with 125 
the moulding section. 

9. A press as claimed in either of Claim 
7, wherein the hollow cylinder is releasably 
connected to the moulding section. 
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.10. A press as claimed in any one of Claims 
6 to 9, wherein the moulding section and the 
press head section each have a centering nm 
adapted to engage in centering steps of the sta- 
5 tor when the press is closed. 

ill A press as claimed m any of Claims 
6 to 10, wherein a slot is provided in the press 
head section as a passage for an upper extrem- 
ity of the spreader mandrel and the thrust de- 
10 vice has an elongate thrust pad over which 
the slot of the press head section can be 
threaded, the thrust pad being adapted to 
transmit pressure exerted manually on the 
spreader mandrel by means of the pressure 
15 mechanism to the press bead secnon. 

12 A press as claimed in any of .Claims 
6 to ill, in which the moulding secnon and 
the press head section are matched to the shape 
of a bearing end plate of an electric motor. 
20 13 A press as claimed in any of Claims 
6 to .12, in which the surfaces of the moulding 
section and of the press head section which 
come into contact with the stator coil are 
sheathed by a dielectric insulation layer 
25 14. A press as claimed in any of Claims 
6 to 13, including a terminal switch operable 
by the spreader mandrel under full pressure 
application to supply the electric current. 
15 A press as claimed in any of Cl a i ms o 
30 to 14, which can be positioned vertically. 



16 A press as claimed in any of Claims 
6 to 14, which can be positioned horizonciUy 
and incorporates a bracket or the like adapted 
to secure die stator during both the compress- 
ing and the heating. ~ - 

17 A press as claimed m any one of Claims 
6 to 15, wherein the moulding section can be 
stationary and the press head section is dis- 
placeable relative to the moulding section 
whether the press is positioned horizontally or 
vertically. . » «„,•_. 

.18 A press as claimed in any one of Claims 
6 to 16, wherein the moulding section and the 
press head section can both be displaced rela- 
uwe to each other if the press is horizontal. 

19. A method of cohering together thermo- 
plastic coated stator windings of a stator cod 
substantially as described herem with reference 
to, and as illustrated in, the accompanying 

dl 20 U Apress for use in carrying out a method 
as claimed in Claim 1, substantially as de- 
scribed herein with reference to, and as illus- 
trated m, the accompanying drawings. 

21 A stator coil having thermoplastic coated 
stator windings cohered together by a method 
as claimed in any of (Claims 1 to 5 and 19. 
MARKS & CLERK, 
Chartered Patent Agents, 
Agents for the Applicants. 
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